During the last few years the magnetic properties of cerium monopnictide compounds (CeN, CeP, CeAs, CeBi, CeSb) have attracted a great deal of interest, both experimental and theoretical. All of these possess the rocksalt crystallographic structure, but they exhibit different magnetic behaviour. The experimental investigations have revealed the very complicated phase diagrams in the T-h plot (T-temperature, h-magnetic field) with 14 different magnetic phases for CeSb [1] [2] [3] [4] and with 8 phases for CeBi [5, 6] . In all the phases these substances consist of Ising ferromagnetic planes with the moments normal to the planes and forming a one-dimensional periodical structure. Now the commonly accepted theoretical interpretation of the experimental data for CeSb makes use of an anisotropic Ising model [7] [8] [9] [10] [11] [12] . In this model a modulated ground state is due to competing interactions of nearest and next-nearest neighbouring cerium ions. The analogous explanation holds for CeBi too, but the character of the competition differs from that for the case of CeSb.
The experimentally observed phase diagram for CeSb has been theoretically interpreted [11, 12] in the framework of the ANNNI (axial next-nearest-neighbours Ising) model with a strong anisotropy. Namely the intralayer ferromagnetic exchange integral (10 0) has been assumed much larger than the competing interlayer exchange constants This gives a regular procedure to construct the « effective » Hamiltonian starting with FEE. In n'th order (n &#x3E;, 2) we get :
The construction of the ground state of the effective Hamiltonian (4), (6) , (9), (10) goes step by step and is connected with the solution of a certain simple linear programming problem. Analogous problems have been analysed in [9] [10] [11] [12] phases ( 2, 2 ), 2, 1 ), ( 3, 1 ) , AF, F. The perturbations (9)- (10) not only shift the PDL, but may also split them. As an example let us consider the PDL 3, 1 &#x3E;-AF. The following probabilities do not vanish along this line :
Here p is a degeneration parameter, 0 p 1/2. In the vicinity of PDL 3, 1 )-AF the free energy (4), (6) has the form The parameter ~ alters its sign across this PDL. Obviously, f takes the extremal values at the vertex points p = 0 or p = 1/2. With the second order terms included in the effective Hamiltonian (9), (10) one is led to consideration of quintets of nearest spins instead of quartets as above.
A new degeneration parameter q"arises such that :
Since the r.h.s. of equation (17) are probabilities, one has the following inequalities :
There are three vertex points in the (p, q)-space : (0, 0), (1/2, 1/2), (1/6, 0). Of these the first and the second correspond to the above mentioned phases ( 3,1 ~ and AF. The point (1/6, 0) corresponds to the phase 3,13 [5, 6] . At low temperature and magnetic field (see Fig. 1 ) the free energy of the phase ( 2, 2 &#x3E; is a minimal one. As h increases, the theoretically predicted sequence of phases is as follows Fig. 3. -The possible phase diagram in the X-h plot.
It differs from the experimentally observed sequence [5, 6] :
The possible origin of this discrepancy may be due to an oversimplified approximation of the low-temperature behaviour of the real CeBi by the Ising model. If the « direct » interaction does not decrease rapidly, then thermal fluctuations at low temperatures can be neglected, rather in a vicinity of PDL one has to consider « direct » couplings.
The phase diagram of the model discussed here is depicted on the X-h plot in figure 3 . The necessary prerequisit for the construction of the phase diagram of figure 3 is couplings 11, 12, 3 versus the temperature (Eqs. (11 ) , (13)) and the family of phase diagrams on the I i-I2 plot at different fields h (two typical diagrams are presented in figures 1-2). As one changes the temperature, T the scale of X on the X-h plot, changes nonuniformly, because X(T) increases slowly at low temperatures, -exp(-const/T), and rather rapidly near the Onsager transition temperature. Therefore the phase diagram on the T-h plot differs from that depicted in figure 3 by a nonuniform deformation. This well agrees with the experimental picture.
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